A Gram-stain-negative, rod-shaped, yellow, non-motile, aerobic bacterium (strain S27 T ) was isolated from bank soil of the Xixi wetland in Zhejiang province, PR China. Phylogenetic analysis, based on its 16S rRNA gene sequence, revealed that strain S27
The genus Pedobacter, a member of the family Sphingobacteriaceae in the phylum Bacteroidetes, was first proposed by Steyn et al. (1998) , and since then the description has been emended several times by Gallego et al. (2006) , Hwang et al. (2006) , Zhou et al. (2012) and Kook et al. (2014) . At the time of writing, the genus Pedobacter comprises 46 species with validly published names, with a rapid increase in number since 2006. The majority of these species were isolated from soil (Steyn et al., 1998; Ten et al., 2006; Yoon et al., 2006 Yoon et al., , 2007a Roh et al., 2008; Gordon et al., 2009; Jeon et al., 2009; Zhang et al., 2010; Luo et al., 2010; Zhou et al., 2012; Jung et al., 2012; Hoang et al., 2013; Yang et al., 2013; Oh et al., 2013; Margesin & Zhang, 2013; Kook et al., 2014) and water (Gallego et al., 2006; Hwang et al., 2006; Baik et al., 2007; Muurholm et al., 2007; Asker et al., 2008; Urios et al., 2013) , and the others were collected from glaciers (Margesin et al., 2003; Shivaji et al., 2005; Qiu et al., 2014) , a nitrifying inoculum (Vanparys et al., 2005) , the plant rhizosphere (Kwon et al., 2007 (Kwon et al., , 2011 , compost (Lee et al., 2009) , sediment Gordon et al., 2009) and chilled food (Derichs et al., 2014) . Members of the genus Pedobacter are aerobic, non-spore-forming, rod-shaped, Gram-stain-negative bacteria positive for catalase and oxidase reactions and negative for gelatinase, urease, indole production and nitrate reduction (Zhou et al., 2012) . Menaquinone 7 (MK-7) was found to be the only respiratory quinone in all species of the genus Pedobacter. The major polar lipid present in all species tested is phosphatidylethanolamine (Zhou et al., 2012) . Generally, the major cellular fatty acids were iso-C 15 : 0 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH). The range of G+C contents was 36-47.5 mol% (Kook et al., 2014) . This study focuses on the description of a novel species of the genus Pedobacter, which was isolated from bank soil of a wetland.
Strain S27
T was isolated from bank soil of the Xixi wetland (30 u 159 53.180 N 120 u 29 43.240 E) (Hangzhou, China) in May 2013 using the standard dilution plating method. Approximately 1.0 g of soil was serially diluted (10 21 -10
25
) and the resulting suspension was plated onto LuriaBertani (LB) agar plates (tryptone, 10 g l
21
; yeast extract, 5 g l 21 ; NaCl, 10 g l 21 ; pH 7.0) supplemented with 100 mg streptomycin ml
. After 5 days of incubation at 28 u C, a yellow colony, designated strain S27
T , was obtained. The strain was purified by transferring onto new LB plates several times and then maintained at 280 u C in LB broth with 30 % (v/v) glycerol as a protective agent. Strain S27 T was routinely cultured on LB medium at 28 u C.
Bacterial genomic DNA was extracted and purified using an UltraClean Microbial DNA Isolation kit (MoBio 16S rRNA gene of strain S27
T was amplified using universal primers 27F and 1492R as described by Huang et al. (2008) . The purified PCR product was cloned into the pMD19-T vector and the recombinant plasmid was then transformed into Escherichia coli DH5a according to the manufacturer's instructions (TaKaRa). At least three colonies were picked for colony PCR and sequenced by the BGI Biotech Company (Shanghai, China). The almost full-length 16S rRNA gene sequence (1481 nt) was compared with closely related species with the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) . Multiple sequence alignment was determined with CLUSTAL W 1.8 (Thompson et al., 1994) . EzEditor (a versatile sequence alignment editor for both rRNA-and protein-coding genes) was also used to align the 16S rRNA gene sequences based on information about their secondary structures (Jeon et al. 2014) . A phylogenetic tree based on the 16S rRNA gene sequence was reconstructed using both the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods in the MEGA5.1 software program (Tamura et al., 2011) with a bootstrap value based on 1000 replications (Felsenstein, 1985) . Evolutionary distances were calculated using the Kimura two-parameter model for the neighbourjoining method (Kimura, 1983 T and 'P. zeaxanthinifaciens' TDMA-5, respectively. The sequence similarity with the type species (Pedobacter heparinus DSM 2366 T ) of the genus Pedobacter was 93.8 %. The neighbour-joining tree ( Fig. 1 ) based on 16S rRNA gene sequences showed clearly that strain S27
T clustered with species of the genus Pedobacter, indicating its affiliation to the genus Pedobacter. The tree topology was also confirmed by the maximum-likelihood tree, which gave strain S27
T the same taxonomic status ( Fig. S1 ; available in the online Supplementary Material). On the basis of 16S rRNA gene sequence analysis, strain S27
T represents a novel species of the genus Pedobacter. P. koreensis WPCB189 T (NBRC 101153 T ) and 'P. zeaxanthinifaciens' TDMA-5 (NBRC 102579) were obtained from culture collections (NITE Biological Resource Center, NBRC) and used as reference strains.
Growth at 4, 6, 10, 15, 25, 28, 32, 37 and 40 u C and at pH 3.0-11.0 (at 1 pH unit intervals) was tested in LB broth. pH was adjusted using 0.1 M HCl and NaOH sterilized through a 0.22 mm filter. Salt tolerance and requirement was assessed in LB broth with various NaCl concentrations [0, 0.5, 1, 2, 3, 5 and 7 % (w/v)]. Growth was evaluated by measuring the OD 600 using a UV-5100B UV/ Vis scanning spectrophotometer (Metash). Growth was also evaluated on trypticase soy agar (TSA; Solarbio), MacConkey agar (Difco) and cetrimide agar (Difco) at 28 u C. Cell morphology was observed with an optical microscope (SZM-168; Motic) and a transmission electron microscope (JEM-1230; JEOL) using cells grown for 3 days at 28 u C on LB agar (Huo et al., 2010) . Cell motility was examined in semi-solid medium using the stab cultivation method (Dong & Cai, 2001) . Hydrolysis of starch was tested on modified LB (tryptone, 10 g l
; yeast extract, 1 g l 21 ; NaCl, 10 g l 21 ; pH 7.0) agar containing 0.2 % (w/v) starch based on the presence of transparent zones against a blue background (Dong & Cai, 2001) . The presence of flexirubintype pigments was detected from a colour shift after cells were flooded with 20 % (w/v) KOH solution (Fautz & Reichenbach, 1980) . Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) N, N-dimethyl-p-phenylenediamine dihydrochloride solution (Dong & Cai, 2001 ). The utilization of various compounds (sugars, alcohols, amino acids and organic acid salts) as sole carbon sources was tested using Biolog GN3 MicroPlates (Biolog). Other physiological and biochemical characteristics, including enzyme activities, were determined at 28 u C using API 20 NE and API ZYM strips (bioMérieux).
Strain S27
T was Gram-stain-negative, aerobic and rodshaped. Cells were positive for catalase and oxidase activity and negative for nitrate reduction, indole production, urease and gelatinase. Flexirubin-type pigments were not produced. These biochemical characteristics were similar to those previously reported for members of the genus Pedobacter (Zhou et al., 2012) . The phenotypic and chemotaxonomic characteristics that differentiate strain S27 T from related species of the genus Pedobacter are listed in Table 1 and in the species description below. Antibiotic resistance was tested using the disc-diffusion method (Dong & Cai, 2001 ) including the following antibiotic discs (per piece): ampicillin (10 mg), bacitracin (0.04 U), penicillin (10 IU), kanamycin (30 mg), neomycin (30 mg), erythromycin (15 mg), nystatin (100 mg), streptomycin (10 mg), tobramycin (10 mg), carbenicillin (100 mg), amoxicillin (10 mg), cefoxitin (30 mg), cefotaxime (30 mg), novobiocin (30 mg), macrodantin (300 mg), chloromycetin (30 mg), tetracycline (30 mg), rifampicin (5 mg) and polymyxin (300 U). Detailed results are shown in the species description below.
For cellular fatty acid analysis, strain S27
T and the two reference strains were grown on TSA plates at 28 u C for 48 h. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0). The fatty acids were analysed by GC (6890N; Agilent) and identified using the TSBA6 database of the MIDI system (Sasser, 1990) . As shown in Table 2 , the major fatty acids of strain S27
T were iso-C 15 : 0 (35.38 %), summed feature 3 (29.53 %, C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and iso-C 17 : 0 3-OH (6.37 %), which were similar to those found in the reference strains, but distinct from them due to the proportions of each fatty acid. Detailed information is given in Table 2 .
Respiratory quinones were analysed by HPLC-MS as described by Komagata & Suzuki (1987) . Freeze-dried cells (100-300 mg) were suspended in 45 ml of chloroform/ methanol (2 : 1, v/v) in darkness and gently stirred overnight. After filtration, the extract was evaporated to dryness and dissolved in 1 ml chloroform. This chloroform solution was applied to a silica-gel TLC plate (Qingdao Haiyang Chemical Co.; Kiesel-gel GF254, 0.20-0.25 mm thickness) and developed with hexane/diethyl ether (34 : 6, v/v). The quinone spot could be visualized in UV light at 254 nm. The corresponding quinone band was scraped off and extracted with chloroform. Finally, quinone samples were separated by HPLC and further identified by MS. MK-7 was the only quinone identified in strain S27
T and in the reference strains, which is in accordance with all other members of the genus Pedobacter (Zhou et al., 2012) .
For polar lipid analysis, strain S27
T and the two reference strains were grown in trypticase soy broth (TSB; Solarbio) at 28 u C for 48h. Polar lipids were extracted and analysed by two-dimensional TLC with silica gel 60 F254 plates (Merck), as described by Minnikin et al. (1984) , except that the total lipids were detected by spraying with ethanol/sulfuric acid (1 : 1, v/v) and heating at 120 u C for 30 min. Aminolipids were detected by spraying with 0.5 % (w/v) ninhydrin and heating at 55 uC for 10 min. Phospholipids were detected by spraying with molybdenum blue reagent (Sigma) at room temperature. The major polar lipid of strain S27
T was phosphatidylethanolamine, but significant amounts of four unidentified aminolipids (AL), three unidentified lipids and minor amounts of one unidentified aminophospholipid (APL) were also present. This pattern was mostly consistent with the two reference strains, except for the absence of AL1 and APL in strain WPCB189 T and the absence of AL3 and APL in strain TDMA-5 (Fig. 2) .
The genomic G+C content was determined by reversedphase HPLC (Mesbah & Whitman, 1989) . About 5-25 mg of purified genomic DNA was denatured at 95 u C for 5 min, and then hydrolysed with P1 nuclease. The resultant nucleotides were dephosphorylated with calf intestine alkaline phosphatase. The G+C content was determined by reversed-phase HPLC and calculated from the deoxyguanosine/thymidine ratio. The DNA G+C content of strain S27 T was 36.1 mol%, which is within the range (36-47.5 mol%) previously described for species of the genus Pedobacter (Kook et al., 2014) .
On the basis of the phylogenetic, phenotypic and chemotaxonomic characteristics described above, strain S27
T should be classified as representing a novel species of the genus Pedobacter, for which the name Pedobacter xixiisoli sp. nov. is proposed.
Description of Pedobacter xixiisoli sp. nov.
Pedobacter xixiisoli (xi.xi.i.so9li. L. gen. n. soli of soil. N.L. gen. n. xixiisoli from Xixi soil).
Cells are Gram-stain-negative, aerobic and non-motile rods (approximately 0.5-0.6 mm6 1.7-2.4 mm) (Fig. S2) . After (Baik et al., 2007) ; 3, 'P.
zeaxanthinifaciens' TDMA-5 (all data are from this study except those for the growth conditions, motility and hydrolysis); 4, P. heparinus DSM 2366 T (Steyn et al., 1998; Zhou et al., 2012) . All strains are positive for catalase, oxidase, alkaline phosphatases, leucine arylamidases, aesculin hydrolysis, and the utilization of D-glucose and Dmannose. All are Gram-stain-negative and negative for nitrate reduction, indole production, urease, arginine dihydrolase, lipase (C14), b-glucuronidase and a-fucosidase. +, Positive; 2, negative;
W, weakly positive. 3 days of incubation at 28 u C on TSA, colonies are 2-3 mm in diameter, yellow, opaque, circular, smooth and convex with entire margins. Growth occurs on LB agar and TSA but not on MacConkey or cetrimide agar. On LB agar, growth occurs at 6-37 u C (optimum 28 u C), at pH 5-9 (optimum pH 7.5) and with 0-3 % (w/v) NaCl (optimum 0.5 %). Flexirubin-type pigments are not produced. hydroxy-butyric acid, a-ketobutyric acid, propionic acid and formic acid. Resistant to bacitracin, penicillin, cefoxitin, kanamycin, neomycin, nystatin, streptomycin, tobramycin and polymyxin. The only respiratory quinone is MK-7 and the major fatty acids are iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) and iso-C 17 : 0 3-OH. The polar lipids consist of phosphatidylethanolamine, one unidentified aminophospholipid, four unidentified aminolipids and three unidentified lipids.
The type strain, S27 T (5CGMCC 1.12803 T 5NBRC 110388 T ), was isolated from bank soil of the Xixi wetland in Hangzhou, eastern China. The DNA G+C content of the type strain is 36.1 mol%. 
